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Abstract: In Italy, COVID-19 lockdown was imposed from 8 March until 3 May 2020 with negative
consequences on the lifestyles and health of people. Within this context, the paper aims: (i) to
analyse the impact of COVID-19 lockdown on perceived weight changes; (ii) to evaluate factors
associated with the perception of weight changes (Body Mass Index (BMI), sleep quality, time spent
in sedentary activities), in an Italian academic community of students and workers. A total of
3666 participants took part in this cross-sectional study (2838 students and 828 workers, of whom
73.0% were female). T-test, Chi-square test and the two-way ANOVA were used. Results showed
that 43.3% of participants perceived a weight gain. Workers experienced a more substantial increase
in body weight (0.7 kg) compared to students (0.3 kg; p = 0.013). A significant difference between
preobese/obese workers (0.9 kg) and students (−0.3 kg; p < 0.001) was found. Overall, 57.0% of
the sample was characterized by high levels of sedentary activities. Sedentary people noticed a
higher weight gain (0.4 kg) compared to less sedentary people (0.3 kg; p = 0.048). More than 45% of
participants reported a worsening of sleep quality and showed a perceived increase in body weight
(0.5 kg) in comparison to those who improved their sleep quality (no weight change; p = 0.001).
Designing tailored interventions to promote health-related behaviours during lockdown periods
is essential.
Keywords: weight changes; sedentary activities; sleep quality; COVID-19; workers; students;
lifestyle; academic community; adult population; young adult population
1. Introduction
On 11 March 2020, the WHO defined the Severe Acute Respiratory Syndrome-Coronavirus-
2 (SARS-CoV-2) infection as a pandemic [1]; a few days earlier Italy, the first heavily
affected nation in Europe after COVID-19 spread from China [2], had already adopted ex-
traordinary measures of social containment by legally imposing a national lockdown
through a decree [3]. Prolonged mandatory social distancing was chosen according
to scientific evidence that the main route of transmission of the virus was via direct
and indirect contact through air, saliva and respiratory secretions, droplets and aerosol,
emitted by infected subjects [4], as pointed out in March WHO recommendation and
confirmed [5,6].
Int. J. Environ. Res. Public Health 2021, 18, 2943. https://doi.org/10.3390/ijerph18062943 https://www.mdpi.com/journal/ijerph
Int. J. Environ. Res. Public Health 2021, 18, 2943 2 of 14
Lockdown actions, which inhibited people’s movements and social activities, were
considered suitable right from the beginning in Italy [7], in Spain a few days later [8] and
other countries such as China and South Korea also adopted them in the early stages of
the spread of this disease in order to limit viral transmission and to prevent, or minimize,
the impact of infectious disease, to avoid the collapse of health facilities and to contain
deaths [9].
To contain the virus diffusion, the preventive measures adopted to reduce human
interactions were illustrated by Italian government: individuals were required to not
leave their houses, not just as a “quarantine” for those who suspected being infected,
but there was effectively an order for every single person to “stay at home” (translated
as the #stayathome decree) [3,10]. In Northern and Central Italy during COVID-19, the
lockdown condition was imposed from 8 March 2020 [11] and was immediately extended
to the entire national territory [3] and lasted until 3 May 2020 [12]. Forbidding both
long-distance travels and short trips, closing shops, restaurants, schools, workplaces and
any service considered nonessential, social distancing, and isolation at home suddenly
reduced the amount of daily activities one could do, altered lifestyle and dietary habits, and
additionally caused social and economic consequences. Different studies have pointed out
how extended lockdown periods can adversely affect human health and wellbeing [9,13]
with an increasingly sedentary lifestyle having negative consequences on psychophysical
conditions and life quality [14]. Physical inactivity is an important research topic in social
isolation conditions, as it is associated with a higher risk of cardiovascular and metabolic
disease onsets that may predispose one to a greater risk of severe illness from COVID-
19 [15–17]. A series of restrictive measures were imposed with the closure of gyms and
sport centres and the ban of the majority of outdoor and social activities, with restrictions
on walking distance. Therefore, a drastic reduction in physical activity occurred without
adjusting dietary habits to lockdown conditions, resulting in weight gain and unhealthy
consequences [18].
Containment measures against COVID-19 increased sedentary behaviours, modi-
fying use of time, diet and also sleeping habits [19]. A recent review by Stockwell and
colleagues [20] documented a worldwide trend concerning the increase in sedentary be-
haviour during the pandemic lockdown, ascribed to both work conducted from home and
activities in front of a screen, such as watching television, playing video games and reading
during free time. Several recent studies investigated how lifestyle habits changed in Italy
during the national lockdown period—for example, Cancello and colleagues distributed a
self-report survey in Northern Italy and pointed out that 68% of the sample experienced
reduced physical activity, 42% increased their food intake and 43% showed symptoms of
insomnia [21]. Increasing the amount of time spent in sedentary activities is also associ-
ated with the daily conditions of digital-education, e-learning and smart working [19]. In
particular, a study of Cellini and colleagues [22] reported that, starting from the second
week of lockdown, young adults (both students and workers aged 18–35) stated they had
changed their time management, increasing the use of digital media and spending more
time in bed, and reported a poorer sleep quality. Regarding the latter topic, Siversten
and colleagues [23] documented a high and growing prevalence of sleep problems and
insomnia in young adults; it is thus known that an extensive use of media devices interacts
with sleep, especially in the two hours before bedtime [24]. In quarantine and isolation
periods, nutritional habits changed because of the limited access to food, caused by the
restrictions in grocery shopping. This reduced availability consequently led to a diet switch
to unhealthy food, poor in fresh fruit and vegetables [25]. When individuals respond to
stress by eating more, the selected foods are typically high in sugar and fat, and people also
drink alcohol to feel better, leading to weight gain and negative health consequences [26].
Food choices and meal pattern changes were documented as more unhealthy during
the COVID-19 confinement periods in several parts of the world, with widespread evidence
of an upsurge in the intake of unhealthy food and out of control eating, associated with a
documented decline in physical activity and increased sedentary (sitting) behaviours [27].
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Zupo and colleagues [28] identified a common trend about dietary behaviours during the
COVID-19 lockdown in many countries; while data concerning consumption of meat and
junk food are not coherent, a moderate increment in the consumption of fruit, vegetables
and pulses emerged in many cases, but a general decline in the overall dietary lifestyle
spread significantly. A higher consumption of snacks and carbohydrate sources, especially
those with a high glycaemic index (such as homemade bread, pizza and desserts) was also
recorded, and as the authors underlined, an unhealthy dietary habit facilitates poor control
of body weight. It is commonly accepted that quarantine led to a worsening of the quality
of diet and an increase in the intake of almost all food categories with potential future
negative effects on health [29].
It is known that obesity is related not only to abnormal eating behaviours, but also to
stress and sleep deprivation [30]. Lockdown conditions can lead not only to alterations in
food choice, timing, and quantity, but also loss of sleep quality. The disruptions to sleep
quality and quantity, together with physical inactivity, induce decreased rates of skeletal
muscle protein synthesis and impair insulin resistance, compromising immune defence [31].
Significant changes in sleep quality, quantity and timing associated with COVID-19 home
confinement were demonstrated, and consequently changes in lifestyle habits occurred [32].
A survey conducted during the last 14 days of the Italian lockdown has already highlighted
effects on sleep quality with disturbances such as insomnia associated with symptoms of
depression and anxiety [33].
Muscogiuri and colleagues [34] have recently pointed out that quarantine-related
stress determines sleep disturbance and increases in food consumption. They pointed out
that the desire to consume a specific kind of food (for example, carbohydrates, with a high
glycaemic index), encourages the production of serotonin and determine a positive effect
on mood.
In Italy, after about a month of lockdown, a greater consumption of sweets, bread,
pizza undeniably occurred, with consistent weight gain and minor adherence to the
Mediterranean diet, mostly by people over 30 [19]. This occurred because, compared
to an increased intake and generally unhealthy food choices changes, a decrease in physical
activities was often added. Decreasing physical activity level is recognized as one of the
most serious problems induced by home isolation; worldwide, before the COVID-19 pan-
demic, insufficient physical inactivity was already described as a global public health
problem [35]. In this regard, the World Health Organization [36] indicated physical activity
as mandatory for the prevention of noncommunicable diseases, making it a long-term
global program (2018–2030). In particular, despite the life conditions imposed by the
2020 pandemic, the WHO itself recommended to stay active and disclosed specific guide-
lines to maintain a healthy lifestyle during isolation and quarantine time, to preserve both
mental and physical health [37]. Moreover, since the reduced physical activity, lack of
dietary restraint and inadequate sleep are all recognised as risk factors for weight gain
during quarantine [31,38], it is important to monitor weight as well as behavioural changes
and tendency to be physically inactive due to the lockdown period.
Since it has been shown that physical activity, nutrition and sleep play fundamental
roles in human health and physiology and that poor sleep, physical inactivity, and time
spent indoors may be determined by a condition of isolation [31], we intended to evaluate
the relationship between some of these aspects in the lockdown situation and weight
conditions in a sample of students and workers of an academic community in Northern
Italy. In particular, the first aim of the current research was to analyse the impact of
home confinement during the COVID-19 lockdown on weight changes perceived over two
months after the beginning of the isolation period. This aspect has been studied in general
among the whole academic community, but the present study distinguishes between
students and workers, hypothesizing the presence of differences in the two categories.
Another aim was to evaluate factors associated with weight changes perception, such as
the role of the Body Mass Index (BMI), the time spent in sedentary activities (time spent
each day reading newspapers/watching news, watching movies and series, making video
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calls and browsing social networks) and sleep quality, analysing the differences between
students and workers.
2. Materials and Methods
2.1. Procedure
A large cross-sectional online survey was distributed in May 2020 after two months of
lockdown in Italy. Approval from the University of Torino’s Ethics Committee (Protocol
number 179496) was obtained.
A survey questionnaire was realized on the platform Google Modules and dissemi-
nated through the University of Torino’s (UniTO) internal communication channels. The
the project was sent to the personal email of each student (more than 80,000) and workers
(about 4000 among teaching and technical-administrative staff) of UniTO, with an invita-
tion to participate anonymously through a direct link to the questionnaire. At the beginning
of the online survey, informed consent information was presented to the subjects and they
agreed to take part in the study. Involvement was voluntary and without compensation.
No exclusion criteria were established.
The whole sample was in the same situation of statutory confinement at home for at
least two months, as the legal prescription was applied to every person at the national level.
The questionnaire remained open from 14 May to 31 May 2020.
2.2. Measures
The survey covered the following areas:
• socio-demographic characteristics such as age, gender, educational level, occupation;
• self-declared anthropometric data such as height and weight at the time the question-
naire was compiled (from 14 May until 21 May 2020), and weight prior the lockdown
in order to evaluate the weight changes perceived after more than two months of con-
finement (since the lockdown lasted from 9 March to 4 May 2020 and the questionnaire
was closed 31 May). Weight before the lockdown was useful in calculating Body Mass
Index (BMI) to evaluate the incidence of weight classes using BMI international cut-off
values [39], and specifically: <18.5 kg/m2 underweight, 18.5–24.9 kg/m2 normal
weight, and ≥25 kg/m2 overweight/obese;
• information on lifestyle habits concerning the amount of time spent in sedentary
activities in a week (answer options were: Never, 1 h, 2/3 h, 4/5 h, 6/8 h and
>8 h), referring to SIT-Q by Wijndaele and colleagues [40] detailing various potential
static activities (with or without the use of digital media devices), such as reading
newspapers/watching news; watching movies and series; making video calls; surfing
social networks;
• sleep quality, with an ad hoc question to evaluate if the perception of sleep quality
had changed (No; Yes, positive changes/negative changes) referred to the home
confinement obligatory period, as was similarly carried out by other studies in the
same context [21].
2.3. Statistical Analysis
Statistical analyses were conducted with the Statistical Package for Social Sciences
(SPSS), version 26.0 (SPSS Inc., Chicago, IL, USA). Height and weight were detected and
treated with an accuracy of 0.01 m and 0.1 kg, respectively. Level of significance was set at
0.05 for all tests. Descriptive statistics were performed for all the variables. For the analysis,
answers related to each sedentary activity were grouped into three categories based on the
duration of said activity: never/1 h, 2/5 h and >6 h. To identify any differences between
students and workers, a t-test and chi-square test were used.
Firstly, to analyse whether gender and student/worker status interact with each other,
and whether they have an effect on the perception of body weight change, a two-way
ANCOVA was run. The same model was tested using BMI categories instead of gender.
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Secondly, to identify groups who spent similar amounts of time during COVID-
19 lockdown involved in some sedentary activity such as reading newspapers/watching
news, watching movies and series, making video calls and surfing the social networks, a
cluster analysis was carried out. The steps executed are as follows: hierarchical cluster
procedure employing Ward’s method (squared Euclidian distance) and k-means clustering.
Differences across cluster centres were presented using one-way ANOVA.
Lastly, two other models based on two-way ANCOVA were run. The first contem-
plated the existence of an interaction between clusters of sedentary activities and stu-
dent/worker status, and the effect on weight change perception. The second introduced
the sleep quality variable instead of clusters of sedentary activities.
3. Results
3.1. Characteristics of Participants
Table 1 shows baseline characteristics of the sample and compares students and
workers. A total of 3666 people (mean age 29 years, SD = 12) took part in this study; 73% of
the participants were women, a slightly higher percentage than the 61% representing the
totality of women in the community of UniTo. The majority of the sample was represented
by students (n = 2838; 77%), although the percentage of students enrolled in the University
of Torino is even higher (more than 90%); 68.8% of the students of our sample were working
towards a bachelor’s degree, marginally different from the 60% represented in the entire
student population. Regarding workers, our sample was composed of 50.2% teachers and
49.8% technical-administrative staff—the latter amounts to a bit less than 50% of the UniTo
community. Students and workers differed by age (24 years for students and 47 for workers).
Regarding the level of education, 50.4% of the workers had postgraduate experience.
3.2. Weight Changes Perception
Results highlighted a higher overweight/obesity condition among workers (26.0%
compared to 14.2% of students), while among students there is a higher underweight
frequency (more than 11.0%) than workers (who do not arrive at 5.0%). More than two-
thirds of participants perceived weight changes after about two months of home isolation
(43.3% perceived a weight increase, 26.6% a weight reduction). On average, people reported
an increase in body weight of 0.4 kg (SD = 2.3 kg), with significant differences (p = 0.013)
between students (+0.3 kg) and workers (+0.7 kg). About half of the workers declared a
perceived weight gain, while among the students there is the highest frequency of those
who perceived a weight decrease (about 30.0%) (Table 1).
3.3. Sedentary Daily Activities
With respect to sedentary daily activities performed during COVID-19 lockdown,
most of the participants reported they spent on average 2–5 h a week reading newspa-
pers/watching news (50.7% of the whole sample), watching movies and series (46.8%),
making video calls (44.7%), and surfing social networks (43.0%). Notable differences be-
tween workers and students were found regarding the practice of sedentary activities:
differences were significantly higher among workers (29.2%) who spent more than 6 h a
week reading newspapers/watching news compared to a higher frequency of students
who devoted 6 h a week to watching movies and series, making video calls, but, most of all,
surfing social networks (35.6% of students compared to 14.7% of workers). A significant
number of participants (45.3%) reported a worsening of sleep quality. All the variables
analysed resulted in statistical differences between students and workers (see Table 1).
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Table 1. Individual characteristics and sedentary daily activities during COVID-19 lockdown for the
whole sample, students and workers.
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Notes: † based on independent t-test for continuous variables; § based on chi-squared test for categorical variables.
3.4. Effects of Individual Characteristics on Body Weight Change Perception
The two-way ANCOVA showed a significant interaction of gender and student/worker
status on weight change perception— F(1, 3662) = 9.72, p = 0.002 (Table 2). Specifically, sim-
ple main effects analysis showed that female students were different from female workers
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in terms of weight change perception (p < 0.001; female students and workers perceived
an increase in body weight of 0.2 and 0.9 kg, respectively). No differences were detected
between male students and workers (p > 0.05). Furthermore, female students presented
a minor weight gain perception compared to male students (p = 0.020; 0.2 versus 0.4 kg,
respectively), as well as female workers compared to male workers (p = 0.024; 0.9 versus
0.5 kg, respectively). A main effect of student/worker status on weight change perception
was also found—F(1, 3662) = 10.21, and p = 0.001. There is no main effect of gender.





































mean ± SD 0.6 ± 1.8 * 0.3 ± 2.2 * −0.3 ± 3.5 0.3 ± 1.0 0.7 ± 1.8 ‡ 0.9 ± 3.0 ‡ 9.39; <0.001
Notes: Weight change perception measured in kg; (second row) * p < 0.05 versus workers of the same gender; ‡ p < 0.05 versus male within
the same category (students/workers); (third row) * p < 0.05 versus preobese/obese students; ‡ p < 0.05 versus students within the same
BMI category.
The same statistical analysis was repeated to investigate if there was an interaction of
BMI category and student/worker status on the perception of weight change (Table 2). A
significant interaction was indeed found—F(2, 3660) = 9.39, p < 0.001. Simple main effects
analysis revealed that underweight (p < 0.001) and normal weight students (p < 0.001) were
different in terms of weight change perception compared to obese students. Specifically,
underweight and normal weight students perceived an increase in weight of 0.6 and 0.3 kg,
respectively; preobese/obese students, on the other hand, perceived a reduction in weight
of 0.3 kg. No differences were found among BMI categories in the subgroup of workers.
Furthermore, normal weight (p = 0.001) and preobese/obese students (p < 0.001) were
different from workers of the same BMI category. Normal weight students and workers
perceived increases in their weights of 0.3 and 0.7 kg, respectively. The opposite happened
in preobese/obese students (reduction of 0.3 kg) and workers (increase of 0.9 kg). A main
effect of student/worker status was found—F(1, 3660) = 6.90, p = 0.009. No main effect of
BMI on weight change perception was observed.
3.5. Effects of Sedentary Daily Activities during COVID-19 Lockdown and Sleep Quality on Body
Weight Change Perception
A cluster analysis was carried out to identify people who spent similar amounts of time
during COVID-19 lockdown in sedentary activities such as reading newspapers/watching
news, watching movies and series, making video calls and surfing social networks. Using
Ward’s method of hierarchical cluster analysis two clusters were detected. The cluster
centres differed from each to other (p < 0.001). The first cluster is composed of 2088 people
(57.0%) characterized by high levels of sedentary activities; while the second cluster consists
of 1578 persons (43.0%), who spent little time in sedentary activities. The two resulting
clusters were identified as “high” and “low” level of sedentary activities.
A two-way ANCOVA was run to investigate whether sedentary activities (two clus-
ters) and student/worker status interacted among each other and whether they affected
weight change perception (Table 3, first rows). The same analysis was then repeated regard-
ing sleep quality instead of sedentary activities (Table 3, last rows). Results showed a major
effect of the sedentary activities—F(1, 3662) = 3.91, p = 0.048, on weight change perception.
Sedentary people (cluster 1) mentioned a more notable increase in weight (0.4 kg) compared
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to less sedentary people (cluster 2; 0.3 kg). Likewise, the main effect of student/worker
status was found—F(1, 3662) = 26.19, p < 0.001. No interaction effects were found. Similarly,
changes in sleep quality had a major effect on weight change perception—F(2, 3660) = 6.32,
p = 0.002. People whose sleep quality had worsened described a perceived weight gain
(0.5 kg), as opposed to those who had instead improved their sleep quality (in this subgroup
no change of weight was observed). Also the main effect of student/worker status was
present—F(1, 3660) = 21.80, p < 0.001. Interaction effects were not significant.
Table 3. Effects of sedentary activities during COVID-19 lockdown and sleep quality on weight
change perception.
Sedentary Activities Weight Change PerceptionMean ± SD F, p-Value
High level (cluster 1) 0.4 ± 2.4
3.91; 0.048
Low level (cluster 2) 0.3 ± 2.3
Sleep Quality Weight Change PerceptionMean ± SD F, p-Value
No 0.4 ± 2.1
6.32; 0.002Yes, positive changes 0.0 ± 2.4
Yes, negative changes 0.5 ± 2.5 *
Notes: Weight change perception measured in kg; * p < 0.05 versus Yes, positive changes.
4. Discussion
Our study, carried out through an online questionnaire which was filled out after
more than two months of home confinement during the COVID-19 lockdown, highlighted
the effects on weight, mostly increases, in an academic community in Northern Italy, dis-
tinguishing between students and workers. We investigated the relationship of substantial
changes affected by the status of student/worker, in the same sociocultural context, with
the time spent in sedentary activities/behaviour and changes in sleep quality. The fact
that more than 70% of the answers were expressed by a female sample must be taken into
account. A higher female component in the sample may be related not only to a higher per-
centage in the UniTo community, but also to a different response to the investigation by the
two genders. This peculiarity had already emerged in other similar surveys conducted in
the context of problems resulting from the COVID-19 pandemic in Italy and other countries,
both among students [41,42], and in general in adult population samples (about 73–77%
females in several studies [19,22,43,44]). From analysing the anthropometric declared data,
the perception of weight gain was true for 43.3% of the sample, in accordance with results
found in another Italian national survey (48.6%) [19]. Scarmozzino and Visioli [45] claimed
that only 19.5% of their sample gained weight and closed the questionnaire by 15 April,
after only one month of lockdown.
The perceived weight gain is more consistent and frequent among workers compared
to students. With a distinction by gender, female workers perceived the highest body
weight gain, though female students noted the lowest increase, while male students and
workers experienced about the same increase (less than 0.5 kg).
Overweight/obesity conditions were roughly doubled among workers (26.0%) com-
pared to students, while the contrary occurred regarding underweight frequency (11.3%
in students). The tendency of those who are already overweight/obese to gain even
more weight during lockdown is supported by other Italian surveys. Marchitelli and col-
leagues [46] conducted a study on people affected by overweight/obesity: the percentage
of the sample that reported weight gain during the COVID-19 lockdown was higher than
50% in overweight people and 66% among obese subjects. Pellegrini and colleagues [43]
pointed out a mean average of 1.5 kg increase on an exclusively obese sample. Barrea and
colleagues [47] in a sample of adults from Southern Italy, about 90% of whom were already
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overweight/obese before lockdown, showed a mean of 1.8 kg weight gain after 40 days
of quarantine.
Analysing our results, we highlighted a different tendency depending on worker/student
status because our sample’s preobese/obese workers increased their weight of 0.9 kg, while
preobese/obese students declared a reduction of 0.3 kg. It should also be highlighted that
the problem of excess and weight gain is greater than it appears, as it is known that the
use of self-reported weight and height usually leads to an overestimation of height and
underestimation of weight, and consequently BMI and the prevalence of overweight and
obesity are underestimated as well [48]. Even if a general weight gain occurred during
first 2020 lockdown in Italy, the present research pointed out that 26.6% of the sample
reported a loss of weight. This percentage is higher than the 13.9% found by Di Renzo
and colleagues [19], but the difference could be due to the fact that their questionnaire
covered a shorter time from the first phase of lockdown (survey open from 5 April until
24 April). On the contrary, our questionnaire was filled in in more than two months
since the lockdown inception; we can explain this higher percentage as the weight loss
process being slower than a weight gain process. We can also underline that Di Renzo
and colleagues’ sample [19] included subjects from all over Italy (about one-third of their
sample was from Southern Italy, where a greater tendency of overweight and obesity is
known). In our study about differences by student/worker status, the highest frequency of
those who perceived a weight decrease is among the students (about 30%).
The present study highlighted an effect of sedentary activities and sleep quality on
weight change perception. People who reported sedentary habits and worsening sleep
quality perceived a more significant increase in weight. Sedentary activities had a major
effect on weight change perception, with a more notable increase in weight compared to
less sedentary people.
Regarding sedentary daily activities, time spent reading newspapers/watching news
was higher among workers than students, who, on the contrary, surpassed workers in all
others static activities, such as watching movies and series, making video calls, but most
of all surfing social networks. Stockweel and colleagues [20] pointed out an increase in
sedentary behaviours particularly regarding screen activity, not only in a university context,
but also in different samples and countries. A rising trend of prolonged screen time may
potentially have implications on physical and mental wellbeing [49].
In this regard, physical inactivity is one of the most important factors linked to the
risk of weight gain, up to becoming overweight or developing obesity. Weight gain may
be magnified by the unhealthy dietary habits that very frequently accompany prolonged
television viewing [50].
We also add that a worsening of sleep quality was reported by less than the half of the
whole sample, and among them there was a perceived increase in weight in comparison to
those who improved their sleep quality (no weight change). The significant relationship
between fewer hours of sleep and reported weight gain finds support in other studies on
the effects of isolation for COVID-19 [38]. Regarding sleep disturbance, a survey conducted
during the last 14 days of the Italian lockdown (between 19 April and 3 May 2020) through
an online questionnaire, distributed to the general population the same way as in the
present study, found that 42.2% (in a sample of about 1500 subjects) suffered from sleep
disturbances and, among them, 17.4% reported moderate/severe insomnia [33]. In another
survey conducted among the general adult population, in Northern Italy from 15 April to
4 May 2020 [21], 43% of the whole sample declared a worsened sleep quality perception,
a slightly lower frequency than the present study. Our results are higher and concern a
longer period (after two months of isolation) with respect to Gualano and colleagues [33]
and Cancello and colleagues [21]. We found a higher frequency of sleep quality decline
in students (46.7% as opposed to 40.2% among workers). Poor sleep quality is frequently
mentioned by students [51]; this issue can increase during lockdown periods and it is more
serious for those with anxiety, depression and stress disorders which tend to intensify
in isolation [29,52,53]. In this regard, according to Cellini and colleagues [22], among
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Italian young adults during isolation there was an increase in the quantity of sleep but a
worsening of the quality that was stronger especially among those suffering from anxiety,
depression and stress (though the study by Cellini and colleagues concerned only the
second week of lockdown and the sample included young people aged 18–35, students
and workers together). In addition, in another Italian study, Marelli and colleagues [54],
using a sample of university students and administrative staff, pointed out that the impact
of COVID-19 lockdown on sleep quality was greater in students (insomnia from 6.9%
pre-COVID to 16.3% during COVID) than in administrative workers, as well as the anxiety
and depressive symptoms. Similarly, after two weeks of confinement in France, about
one-third (more than 100 subjects) of the sample reported trouble sleeping, with greater
frequency or severity among young adults (18–35 years) [55]. Hartley and colleagues [56]
on a sample of 1777 French adults (of which 72% was aged 25–54) underlined a poor sleep
quality. In a study conducted in 49 countries, researchers found that 40% of the participants
reported a decreased sleep quality in contrast with the time before COVID-19 pandemic,
underlining the need for proper global interventions on sleeping aids [57].
In addition to depressive disorders, some authors (among others, Léger and col-
leagues [58]) also identified Video Display Terminal (VDT) use as a cause of sleeping
problems: the bright blue light of screens has a well-known negative influence on sleep
quality, not to mention that a continuous exposure to stressful information may contribute
to increase anxiety and emotional distress. Additionally, it should be highlighted that
the intensive usage of digital media near bedtime is known to contribute to poorer or
disrupted sleep [24], particularly in young adults [23,59,60]. In our study, in fact, the
students appeared to be more sensitive to the risk of sleep disturbance. Regarding workers,
a contribution to the deterioration of sleep quality may be associated with smart-working,
consistently with Barrea and colleagues [47]. In this case, blue light exposure due to ex-
tended screen time working remotely from home (as well as browsing the internet to keep
up to date with news and COVID trends, or simply passing free time) may contribute to
increased sleep disorders [58].
In accordance with the studies mentioned above, our research analysed the impact
of COVID-19 lockdown on perceived weight changes in relation to the abovementioned
factors, but for the first time comparing consistent numbers from both categories, students
and workers in an academic community in Italy. Several studies explored the topics of
interest on students or on workers alone, or on the general population and not defining
composition. We have considered two different groups (students and workers) in the
same community, which is supposedly the same socio-cultural environment, to compare
lifestyle changes and criticisms to point out analogies and differences and to better address
future policies and interventions in order to promote health and support wellness in our
university community and in others.
Our study has some limitations. Among these, one of the most notable is the use of a
self-assessment questionnaire, with some questions created ad hoc for specific situations
and conditions: the anthropometric measures are declared, with the risk of misreporting
data. Nevertheless, the risk is simply underestimatation, and consequently we believe
the results obtained are substantial similarly to other web questionnaires that have been
employed during COVID-19 isolation. It is noteworthy to underline that the perception
of weight change can be influenced by many other factors (e.g., level of physical activity,
dietary habits information, alcohol consumption, psychological health, etc . . . ) that have
not been analysed or verified in this study. Furthermore, the number of participants is
different among subgroups (e.g., students/workers, women/men, BMI categories, etc
. . . ), with some subgroups (e.g., underweight workers) composed of a limited number
of people. In some cases, differences in weight changes among subgroups are limited,
although statistical significance is maintained. Lastly, the cross-sectional design of the
study did not allow to analyse the long-term consequences of the lockdown.
This study has also some strengths. One above all is represented by the fact that
the survey was conducted after two months of lockdown, and not just a few weeks after
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closing or during isolation, as it was previously shown/demonstrated that a prolonged
confinement is considerably associated with a greater perception of weight change [61].
This is a snapshot illustrating a specific moment of the first national lockdown experi-
enced in Italy, without being able to properly catch the changes over time in the variables
considered with respect to the pandemic continue, even though it could be useful for
future comparisons.
5. Conclusions
If home confinement during COVID-19 lockdown seems to be an efficient strategy to
contain the increment of Sars-CoV-2 infection, at the same time it unequivocally changes
daily habits. Likewise, if this condition continues for months, it leads to effects on the
person in terms of health consequences such as weight gain, worsening night sleep quality
and daily excess of sedentary activities.
Our research may be useful in developing person-tailored interventions to maintain
health-related behaviours during lockdown periods, taking into account the different
ways people respond to home confinement, to avoid adopting unhealthy lifestyles. In the
academic community, during lockdown all the participants, both students and workers,
needed to increase the amount of time spent using a VDT for remote lectures, smart-
working and other activities related to this unique situation; however, they also increased
sedentary activities in their free time, mostly via digital tools, albeit with different purposes
and interests, but nevertheless with a series of consequences on the quality of sleep and
weight gain.
The request for person-tailored interventions reflecting the different characteristics
and needs of the academic community (workers and students) could provide excellent
customisation tools in technology use and digital applications. Internet and smartphone
applications may provide the initial choice menu based on specific situations, and their use
may be recommended to: control diet and maintain personal ideal weight [25]; promote in-
house exercise tutorials, customizable by age and specific conditions, and suggest specific
activities/exercises to compensate the excess of time spent in a static posture (as in screen
use for work or study purposes); decrease sedentary behaviours during VDT use (e.g.,
alternating sitting and standing while at a desk and taking regular breaks from sitting) [20];
if the lockdown rules allow it, suggest physical activity (online tools or organized events)
in public spaces [62], promoting walking, running and cycling outdoors [20]; monitor
sleep quality [63] and observe the amount of sleep suitable to each condition, suggesting
avoiding the use of digital media devices in the hour before sleep [24]; reduce the use of
light-emitting screens before bedtime [59].
Paying more attention to the use of one’s time while at home, limiting VDT activ-
ities but staying active and adequately practicing daily physical activities are essential
behaviours to maintain mental and physical health, to contain weight gain and to maintain
a good sleep quality. Starting from the emerged criticalities, with differences based on the
conditions of our academic community during the lockdown for the COVID-19 pandemic,
it will be possible to design customizable measures of improvement and study differen-
tiated and individualized ad hoc paths/applications that can also be extended to other
comparable communities and work contexts.
Author Contributions: Conceptualisation, M.M.C. and E.R.; methodology, M.M.C., A.M. (Anna
Mulasso), A.R. and E.R.; validation, M.M.C. and E.R.; formal analysis, A.M. (Anna Mulasso); investi-
gation, A.M. (Anna Mulasso), A.M. (Alessia Moroni) and A.T.; data curation, A.M. (Anna Mulasso)
and A.T.; writing—original draft preparation, M.M.C., A.M. (Anna Mulasso), A.M. (Alessia Moroni)
and A.T.; writing—review and editing, M.M.C., R.D., A.R. and E.R.; supervision, M.M.C., R.D., A.R.
and E.R.; project administration, E.R. All authors have read and agreed to the published version of
the manuscript.
Funding: This research received no external funding.
Int. J. Environ. Res. Public Health 2021, 18, 2943 12 of 14
Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Institutional Ethics Committee of University of Torino
(Protocol code 179496 date of approval 8 May 2020).
Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Data Availability Statement: The data presented in this study are available on request from the
corresponding author.
Acknowledgments: Particular thanks are given to the General Direction of the University of Torino
for precious support and collaboration and to Paolo La Torre for his contribution to the first step of
the research.
Conflicts of Interest: The authors declare no conflict of interest.
References
1. WHO. In Proceedings of the Virtual Press Conference on COVID-19. 11 March 2020. Available online: https://www.who.int/
docs/default-source/coronaviruse/transcripts/who-audio-emergencies-coronavirus-press-conference-full-and-final-11mar2
020.pdf?sfvrsn=cb432bb3_2 (accessed on 30 January 2021).
2. Flaxman, S.; Mishra, S.; Gandy, A.; Unwin, J.T.; Coupland, H.; Mellan, T.A.; Zhu, H.; Berah, T.; Eaton, J.W.; Guzman, P.N.P.;
et al. Report 13: Estimating the Number of Infections and the Impact of Non-Pharmaceutical Interventions on COVID-19 in 11 European
Countries; Imperial College London: London, UK, 2020.
3. Repubblica Italiana D.P.C.M. Gazz. Uff. Della Repubb. Ital. 9 marzo 2020.
4. Keni, R.; Alexander, A.; Nayak, P.G.; Mudgal, J.; Nandakumar, K. COVID-19: Emergence, Spread, Possible Treatments, and
Global Burden. Front. Public Health 2020, 8, 216. [CrossRef]
5. WHO. Modes of Transmission of Virus Causing COVID-19: Implications for IPC Precaution Recommendations; WHO: Geneva,
Switzerland, 2020.
6. WHO. Transmission of SARS-CoV-2: Implications for Infection Prevention Precautions; WHO: Geneva, Switzerland, 2020.
7. Remuzzi, A.; Remuzzi, G. COVID-19 and Italy: What next? Lancet 2020, 395, 1225–1228. [CrossRef]
8. Del Estado, B.O. Ministerio de la Presidencia Real Decreto 463/2020. España 2020, 67, 25390–25400.
9. Lau, H.; Khosrawipour, V.; Kocbach, P.; Mikolajczyk, A.; Schubert, J.; Bania, J.; Khosrawipour, T. The positive impact of lockdown
in Wuhan on containing the COVID-19 outbreak in China. J. Travel Med. 2020, 27, taaa037. [CrossRef] [PubMed]
10. Repubblica Italiana D.P.C.M. Gazz. Uff. Della Repubb. Ital. 11 marzo 2020.
11. Repubblica Italiana D.P.C.M. 8 marzo 2020. Gazz. Uff. Della Repubb. Ital. 8 marzo 2020.
12. Repubblica Italiana D.P.C.M. Gazz. Uff. Della Repubb. Ital. 8 aprile 2020.
13. Balanzá–Martínez, V.; Atienza–Carbonell, B.; Kapczinski, F.; De Boni, R.B. Lifestyle behaviours during the COVID-19—Time to
connect. Acta Psychiatr. Scand. 2020, 141, 399–400. [CrossRef]
14. Pecanha, T.; Goessler, K.F.; Roschel, H.; Gualano, B. Social isolation during the COVID-19 pandemic can increase physical
inactivity and the global burden of cardiovascular disease. Am. J. Physiol. Heart Circ. Physiol. 2020, 318, H1441–H1446. [CrossRef]
[PubMed]
15. Lippi, G.; Henry, B.M.; Sanchis-Gomar, F. Physical inactivity and cardiovascular disease at the time of coronavirus disease 2019
(COVID-19). Eur. J. Prev. Cardiol. 2020, 27, 906–908. [CrossRef] [PubMed]
16. Sanyaolu, A.; Okorie, C.; Marinkovic, A.; Patidar, R.; Younis, K.; Desai, P.; Hosein, Z.; Padda, I.; Mangat, J.; Altaf, M. Comorbidity
and its Impact on Patients with COVID-19. SN Compr. Clin. Med. 2020, 2, 1069–1076. [CrossRef] [PubMed]
17. Osborne, B.; Brandon, A.E.; Smith, G.C.; Turner, N. Impact of lifestyle and clinical interventions on mitochondrial function in
obesity and type 2 diabetes. In Mitochondria in Obesity and Type 2 Diabetes: Comprehensive Review on Mitochondrial Functioning and
Involvement in Metabolic Diseases; Elsevier: Amsterdam, The Netherlands, 2019; pp. 367–397, ISBN 9780128117521.
18. Martinez-Ferran, M.; de la Guía-Galipienso, F.; Sanchis-Gomar, F.; Pareja-Galeano, H. Metabolic impacts of confinement during
the COVID-19 pandemic due to modified diet and physical activity habits. Nutrients 2020, 12, 1549. [CrossRef] [PubMed]
19. Di Renzo, L.; Gualtieri, P.; Pivari, F.; Soldati, L.; Attinà, A.; Cinelli, G.; Leggeri, C.; Caparello, G.; Barrea, L.; Scerbo, F.; et al. Eating
habits and lifestyle changes during COVID-19 lockdown: An Italian survey. J. Transl. Med. 2020, 18, 1–15. [CrossRef]
20. Stockwell, S.; Trott, M.; Tully, M.; Shin, J.; Barnett, Y.; Butler, L.; McDermott, D.; Schuch, F.; Smith, L. Changes in physical activity
and sedentary behaviours from before to during the COVID-19 pandemic lockdown: A systematic review. BMJ Open Sport Exerc.
Med. 2021, 7, e000960. [CrossRef]
21. Cancello, R.; Soranna, D.; Zambra, G.; Zambon, A.; Invitti, C. Determinants of the lifestyle changes during covid-19 pandemic in
the residents of northern italy. Int. J. Environ. Res. Public Health 2020, 17, 6287. [CrossRef] [PubMed]
22. Cellini, N.; Canale, N.; Mioni, G.; Costa, S. Changes in sleep pattern, sense of time and digital media use during COVID-
19 lockdown in Italy. J. Sleep Res. 2020, 29, e13074. [CrossRef] [PubMed]
23. Sivertsen, B.; Vedaa, Ø.; Harvey, A.G.; Glozier, N.; Pallesen, S.; Aarø, L.E.; Lønning, K.J.; Hysing, M. Sleep patterns and insomnia
in young adults: A national survey of Norwegian university students. J. Sleep Res. 2019, 28, e12790. [CrossRef] [PubMed]
Int. J. Environ. Res. Public Health 2021, 18, 2943 13 of 14
24. Orzech, K.M.; Grandner, M.A.; Roane, B.M.; Carskadon, M.A. Digital media use in the 2 h before bedtime is associated with sleep
variables in university students. Comput. Hum. Behav. 2016, 55, 43–50. [CrossRef]
25. Mattioli, A.V.; Sciomer, S.; Cocchi, C.; Maffei, S.; Gallina, S. Quarantine during COVID-19 outbreak: Changes in diet and physical
activity increase the risk of cardiovascular disease. Nutr. Metab. Cardiovasc. Dis. 2020, 30, 1409–1417. [CrossRef]
26. Torres, S.J.; Nowson, C.A. Relationship between stress, eating behavior, and obesity. Nutrition 2007, 23, 887–894. [CrossRef]
[PubMed]
27. Ammar, A.; Brach, M.; Trabelsi, K.; Chtourou, H.; Boukhris, O.; Masmoudi, L.; Bouaziz, B.; Bentlage, E.; How, D.; Ahmed, M.; et al.
Effects of COVID-19 Home Confinement on Eating Behaviour and Physical Activity: Results of the ECLB-COVID19 international
online survey. Nutrients 2020, 12, 1583. [CrossRef] [PubMed]
28. Zupo, R.; Castellana, F.; Sardone, R.; Sila, A.; Giagulli, V.A.; Triggiani, V.; Cincione, R.I.; Giannelli, G.; De Pergola, G. Preliminary
trajectories in dietary behaviors during the COVID-19 pandemic: A public health call to action to face obesity. Int. J. Environ. Res.
Public Health 2020, 17, 73. [CrossRef]
29. Cicero, A.F.G.; Fogacci, F.; Giovannini, M.; Mezzadri, M.; Grandi, E.; Borghi, C. COVID-19-related quarantine effect on dietary
habits in a northern italian rural population: Data from the brisighella heart study. Nutrients 2021, 13, 9. [CrossRef] [PubMed]
30. Marks, R.; Landaira, M. Sleep, Disturbances of Sleep, Stress and Obesity: A Narrative Review. J. Obes. Eat. Disord. 2016, 1.
[CrossRef]
31. King, A.J.; Burke, L.M.; Halson, S.L.; Hawley, J.A. The Challenge of Maintaining Metabolic Health During a Global Pandemic.
Sport Med. 2020, 50, 1233–1241. [CrossRef]
32. Altena, E.; Baglioni, C.; Espie, C.A.; Ellis, J.; Gavriloff, D.; Holzinger, B.; Schlarb, A.; Frase, L.; Jernelöv, S.; Riemann, D. Dealing
with sleep problems during home confinement due to the COVID-19 outbreak: Practical recommendations from a task force of
the European CBT-I Academy. J. Sleep Res. 2020, 29, e13052. [CrossRef]
33. Gualano, M.R.; Lo Moro, G.; Voglino, G.; Bert, F.; Siliquini, R. Effects of COVID-19 lockdown on mental health and sleep
disturbances in Italy. Int. J. Environ. Res. Public Health 2020, 17, 4779. [CrossRef] [PubMed]
34. Muscogiuri, G.; Barrea, L.; Savastano, S.; Colao, A. Nutritional recommendations for CoVID-19 quarantine. Eur. J. Clin. Nutr.
2020, 74, 850–851. [CrossRef] [PubMed]
35. Bull, F.C.; Bauman, A.E. Physical inactivity: The “Cinderella” risk factor for noncommunicable disease prevention. J. Health
Commun. 2011, 16 (Suppl. S2), 13–26. [CrossRef] [PubMed]
36. WHO. Global Action Plan on Physical Activity 2018–2030: More Active People for a Healthier World; WHO: Geneva, Switzerland, 2018;
ISBN 9789241514187.
37. WHO. WHO/Europe | Physical Activity—How to Stay Physically Active During COVID-19 Self-Quarantine. 2020. Available
online: https://www.euro.who.int/en/health-topics/disease-prevention/physical-activity/news/news/2020/3/how-to-stay-
physically-active-during-covid-19-self-quarantine (accessed on 20 August 2020).
38. Zachary, Z.; Brianna, F.; Brianna, L.; Garrett, P.; Jade, W.; Alyssa, D.; Mikayla, K. Self-quarantine and weight gain related risk
factors during the COVID-19 pandemic. Obes. Res. Clin. Pract. 2020, 14, 210–216. [CrossRef] [PubMed]
39. WHO. WHO Consultation on Obesity (1997: Geneva, Switzerland. Division of Noncommunicable Diseases & World Health
Organization. Programme of Nutrition, Family and Reproductive Health. In Obesity: Preventing and Managing the Global Epidemic;
WHO: Geneva, Switzerland, 1997.
40. Wijndaele, K.; De Bourdeaudhuij, I.; Godino, J.G.; Lynch, B.M.; Griffin, S.J.; Westgate, K.; Brage, S. Reliability and validity of a
domain-specific last 7-d sedentary time questionnaire. Med. Sci. Sports Exerc. 2014, 46, 1248–1260. [CrossRef] [PubMed]
41. Gallè, F.; Sabella, E.A.; Ferracuti, S.; De Giglio, O.; Caggiano, G.; Protano, C.; Valeriani, F.; Parisi, E.A.; Valerio, G.; Liguori, G.; et al.
Sedentary behaviors and physical activity of Italian undergraduate students during lockdown at the time of COVID-19 pandemic.
Int. J. Environ. Res. Public Health 2020, 17, 6171. [CrossRef] [PubMed]
42. Taghrir, M.H.; Borazjani, R.; Shiraly, R. COVID-19 and iranian medical students; A survey on their related-knowledge, preventive
behaviors and risk perception. Arch. Iran. Med. 2020, 23, 249–254. [CrossRef]
43. Pellegrini, M.; Ponzo, V.; Rosato, R.; Scumaci, E.; Goitre, I.; Benso, A.; Belcastro, S.; Crespi, C.; De Michieli, F.; Ghigo, E.; et al.
Changes in weight and nutritional habits in adults with obesity during the “lockdown” period caused by the COVID-19 virus
emergency. Nutrients 2020, 12, 16. [CrossRef]
44. Suso–ribera, C.; Martín–brufau, R. How much support is there for the recommendations made to the general population during
confinement? A study during the first three days of the covid–19 quarantine in Spain. Int. J. Environ. Res. Public Health 2020, 17,
4382. [CrossRef] [PubMed]
45. Scarmozzino, F.; Visioli, F. Covid-19 and the Subsequent Lockdown Modified Dietary Habits of Almost Half the Population in an
Italian Sample. Foods 2020, 9, 675. [CrossRef]
46. Marchitelli, S.; Mazza, C.; Lenzi, A.; Ricci, E.; Gnessi, L.; Roma, P. Weight gain in a sample of patients affected by over-
weight/obesity with and without a psychiatric diagnosis during the covid-19 lockdown. Nutrients 2020, 12, 3525. [CrossRef]
[PubMed]
47. Barrea, L.; Pugliese, G.; Framondi, L.; Di Matteo, R.; Laudisio, D.; Savastano, S.; Colao, A.; Muscogiuri, G. Does Sars-Cov-
2 threaten our dreams? Effect of quarantine on sleep quality and body mass index. J. Transl. Med. 2020, 18, 1–11. [CrossRef]
48. Johnson, F.; Cooke, L.; Croker, H.; Wardle, J. Changing perceptions of weight in Great Britain: Comparison of two population
surveys. BMJ 2008, 337, 270–272. [CrossRef]
Int. J. Environ. Res. Public Health 2021, 18, 2943 14 of 14
49. Sultana, A.; Tasnim, S.; Hossain, M.M.; Bhattacharya, S.; Purohit, N. Digital screen time during the COVID-19 pandemic: A public
health concern. F1000Research 2021, 10, 81. [CrossRef]
50. Pietiläinen, K.H.; Kaprio, J.; Borg, P.; Plasqui, G.; Yki-Järvinen, H.; Kujala, U.M.; Rose, R.J.; Westerterp, K.R.; Rissanen, A. Physical
inactivity and obesity: A vicious circle. Obesity 2008, 16, 409–414. [CrossRef] [PubMed]
51. Schlarb, A.A.; Claßen, M.; Hellmann, S.M.; Vögele, C.; Gulewitsch, M.D. Sleep and somatic complaints in university students. J.
Pain Res. 2017, 10, 1189–1199. [CrossRef]
52. Brooks, S.K.; Webster, R.K.; Smith, L.E.; Woodland, L.; Wessely, S.; Greenberg, N.; Rubin, G.J. The psychological impact of
quarantine and how to reduce it: Rapid review of the evidence. Lancet 2020, 395, 912–920. [CrossRef]
53. Lei, L.; Huang, X.; Zhang, S.; Yang, J.; Yang, L.; Xu, M. Comparison of Prevalence and Associated Factors of Anxiety and
Depression among People Affected by versus People Unaffected by Quarantine during the COVID-19 Epidemic in Southwestern
China. Med. Sci. Monit. 2020, 26, e924609-1. [CrossRef] [PubMed]
54. Marelli, S.; Castelnuovo, A.; Somma, A.; Castronovo, V.; Mombelli, S.; Bottoni, D.; Leitner, C.; Fossati, A.; Ferini-Strambi, L. Impact
of COVID-19 lockdown on sleep quality in university students and administration staff. J. Neurol. 2020, 268, 8–15. [CrossRef]
55. Beck, F.; Léger, D.; Fressard, L.; Peretti-Watel, P.; Verger, P. Covid-19 health crisis and lockdown associated with high level of sleep
complaints and hypnotic uptake at the population level. J. Sleep Res. 2020, 6–11. [CrossRef] [PubMed]
56. Hartley, S.; Colas des Francs, C.; Aussert, F.; Martinot, C.; Dagneaux, S.; Londe, V.; Waldron, L.; Royant-Parola, S. The effects of
quarantine for SARS-CoV-2 on sleep: An online survey. Encephale 2020, 46. [CrossRef]
57. Mandelkorn, U.; Genzer, S.; Choshen-Hillel, S.; Reiter, J.; Meira E Cruz, M.; Hochner, H.; Kheirandish-Gozal, L.; Gozal, D.;
Gileles-Hillel, A. Escalation of sleep disturbances amid the COVID-19 pandemic: A cross-sectional international study. J. Clin.
Sleep Med. 2021, 17, 45–53. [CrossRef]
58. Léger, D.; Beck, F.; Fressard, L.; Verger, P.; Peretti-Watel, P. Poor sleep associated with overuse of media during the COVID-
19 lockdown. Sleep 2020, 43, 1–3. [CrossRef]
59. Luciano, F.; Cenacchi, V.; Vegro, V.; Pavei, G. COVID-19 lockdown: Physical activity, sedentary behaviour and sleep in Italian
medicine students. Eur. J. Sport Sci. 2020, 1–10. [CrossRef] [PubMed]
60. Levenson, J.C.; Shensa, A.; Sidani, J.E.; Colditz, J.B.; Primack, B.A. Social media use before bed and sleep disturbance among
young adults in the United States: A nationally representative study. Sleep 2017, 40. [CrossRef]
61. Haddad, C.; Zakhour, M.; Siddik, G.; Haddad, R.; Sacre, H.; Salameh, P. Coronavirus disease 2019 outbreak: Does confinement
have any impact on weight variation and weight change perception? Res. Sq. 2020, 0, 1–26. [CrossRef]
62. Constandt, B.; Thibaut, E.; De Bosscher, V.; Scheerder, J.; Ricour, M.; Willem, A. Exercising in times of lockdown: An analysis
of the impact of COVID-19 on levels and patterns of exercise among adults in Belgium. Int. J. Environ. Res. Public Health 2020,
17, 4144. [CrossRef] [PubMed]
63. Saleem, K.; Bajwa, I.S.; Sarwar, N.; Anwar, W.; Ashraf, A. IoT Healthcare: Design of Smart and Cost-Effective Sleep Quality
Monitoring System. J. Sens. 2020, 2020. [CrossRef]
